Steroid-induced final maturation in brook trout (Salvelinus fontinalis) oocytes in vitro: the effects of forskolin and phosphodiesterase inhibitors.
The effects of phosphodiesterase inhibitors and forskolin on steroid-induced germinal vesicle breakdown (GVBD) were investigated in brook trout (Salvelinus fontinalis) oocytes using an in vitro incubation technique. Follicles were first treated with a collagenase solution to remove the follicle wall. Denuded oocytes were examined, using scanning electron microscopy. In all experiments GVBD was induced by the use of 17 alpha, 20 beta-dihydroxy-4-pregnen-3-one. Cyclic adenosine 3',5'-monophosphate (cAMP) levels were measured (by protein-binding assay) in control and forskolin-treated oocytes. Collagenase treatment removed a majority of the follicle wall, as shown by scanning electron microscopy. Partially denuded (PD) oocytes were slightly more sensitive to steroid treatment than intact follicles (IF), as shown by ED50 values; but PD oocytes did not respond to gonadotropin (GTH) stimulation. Both 3-isobutyl-1-methyl-xanthine (IBMX) and SQ20,006 (Squibb) blocked GVBD, but IBMX was more inhibitory. Forskolin also blocked steroid-induced GVBD. Kinetics of inhibition studies were performed using IBMX, forskolin, and cycloheximide. IBMX and cycloheximide inhibited GVBD if added during the first 18 h following steroid stimulation, whereas forskolin blocked GVBD if added within 12 h after steroid treatment. Forskolin, at levels that block GVBD in vitro, significantly increased cAMP in both IF and PD oocytes, but the response of IF was greater than that of PD oocytes.